A spontaneous mammary adenocarcinoma was detected in a 10-wk-old female virgin Sprague-Dawley rat in a subacute toxicity study for safety assessment. The rat was sacrificed according to the study schedule at 23 wk of age and was subjected to complete necropsy. Gross pathological examination revealed that the tumor had reached 20 x 35 x 45 mm. It was settled in the right posterior abdominal subcutaneous tissue and had not invaded the surrounding tissues. Histopathologically, it was diagnosed as a typical mammary adenocarcinoma of rats. In our literature search, we found no previous reports of spontaneous adenocarcinomas of the mammary gland in such a young rat. Therefore, attention should be paid to the fact that mammary adenocarcinomas can occur spontaneously at an early age in rats.
INTRODUCTION
Mammary tumors are one of the most commonly occurring natural tumors in many strains of aging rats (3, 7, 8, (13) (14) (15) and can be easily induced by many carcinogenic compounds such as 7,12-dimethylbenz[a]anthracene (5) and N-methyl-N-nitrosourea (4) . Additionally, many noncarcinogenic agents or drugs can provoke proliferative response in the mammary glands of rats by modification of hormonal balance. Although there is immense information concerning experimental mammary neoplasms and proliferations, drug-induced mammary changes in routine toxicological studies are often quite difficult to assess. In general, almost all mammary tumors occur spontaneously with advancing age (2, 15) and are perceived as subcutaneous masses over 6 mo old (2, 9, 13, 15) . This paper describes the first case of a spontaneously occurring mammary adenocarcinoma in a 10-wk-old rat. We believe that our findings will further the understanding of such chemical-induced effects in toxicologic pathology.
MATERIALS AND METHODS
For use in a subacute toxicity study for safety assessment of a new drug in the Toxicology Research Laboratories of Fujisawa Pharmaceutical Co., Ltd., 4-wk-old male and female Jcl: Sprague-Dawley rats were purchased from Clea Japan Inc. (Ishibe farm in Shiga, Japan). The rats were housed in metal cages located in a barriered and environmentally controlled room and were given an autoclaved standard diet CE-2 (Clea Japan Inc., Tokyo) and water freely. After acclimation, the study was started and the rats were routinely observed for morbidity and mortality twice daily and weighed weekly, and abnormalities were recorded throughout the study. The rat found to be bearing the tumor was one from the female control group and had been given 0.5% methylcellulose solution (5 ml/kg, body weight) daily from 6 wk after its birth. At 24 wk of age, the rat received a complete necropsy as part of the study schedule. After a detailed postmortem examination, over 40 organs and tissues including the tumor mass were fixed in 10% buffered formalin, embedded in paraffin wax, sectioned, and stained with hematoxylin and eosin for routine histopathologic examinations. Additional sections of the tumor mass were stained with periodic acid-Schiff (PAS) and silver reticulin and were immunostained with anti-asmooth actin (HHF35, 1:200 in dilution; Enzo, USA) and anti-vimentin (V9, 1:50; Dako, Glostrup, Denmark) using ABC immunohistochemical technique (10) .
RESULTS
In week 4 of the study, when the rat was 10 wk old, a movable, nodular, firm, beanlike mass was detected in the subcutaneous tissue of the right-lower abdomen near the fifth nipple. Except for the tumor mass, the rat showed no abnormalities including body weight, food consumption, or clinical signs throughout the study. ticulin fiber stained with silver spread poorly in each glandular or lobular structure. In immunostaining with actin antibody, the arrangement of myoepithelial cells was widely varied, and some ductular or papillary neoplastic epithelial structures had a continuous lining of myoepithelial cells similar to normal ducts, but no proliferating myoepithelial cells forming noduli or multiple layers (Fig. 4a ). The other types of epithelial structures showed scanty or no immunoreactivity of myoepithelial cells (Fig. 4b) .
In some portion, proliferating spindle cells surrounding epithelial nests formed a sarcomatous appearance (Fig. 5a ). The spindle cells had a morphological continuum to the epithelial cells and were immunoreactive to vimentin (Fig. 5b ), but they did not react with anti-actin antibody at all. In the surrounding subcutaneous tissues of the tumor mass, normal mammary acini and ducts were spread. No 
DISCUSSION
The malignant epithelial tumors of the rat mammary gland exhibit a wide range of histologic patterns and are given individual nomenclatures (6, 9, 12) ; however, they are usually diagnosed simply as adenocarcinomas in routine toxicity and carcinogenicity studies because a histological subclassification based on epithelial patterns has not been biologically meaningful and, furthermore, they often present various combinations of morphological subclassifications (16) . Likewise, the feature of this present tumor had a variety of histological patterns of neoplastic epithelium and was a pathognomonic rat mammary adenocarcinoma. This tumor contained typical epithelial cells as well as vimentin-positive spindle cells forming anaplastic areas that even appeared sarcomatous. The spindle cells, however, showed a morphological continuum to the epithelial cells as well as negative reaction for actin and positive reaction for vimentin in immunocytochemical demonstrations. Therefore, these spindle cells would be anaplastic epithelial cells transiting to undifferentiated cells, not myoepithelial or true neoplastic mesenchymal cells. These anaplastic foci were already reported in rat mammary adenocarcinomas (16) , and our case fulfilled the criteria for a typical adenocarcinoma of rat mammary glands.
Despite this extraordinary case of a mammary adenocarcinoma in a young rat, there was no difference in its histological features from those in aged rats (9, 16) . For many years, it has been well known that there are considerable differences among rat strains in incidence of spontaneous mammary tumors (8, 12) and a higher incidence of mammary tumors in the Sprague-Dawley strain than in others (2) . We have used thousands of rats from the same breeder as control groups in safety assessment studies in the same environmental conditions, but this is the first instance of a rat bearing a mammary adenocarcinoma at 10 wk of age. References to mammary adenocarcinoma in such young-adult rats in the literature concerning the incidence of spontaneous benign and malignant tumors for Sprague-Dawley, Fischer-344, Wistar, and other rats could not be found (3, 7, (13) (14) (15) (16) , although mammary tumors are known to occur among colonies of untreated Sprague-Dawley rats before they reach 6 mo of age. It is reported that 2 of 300 (0.67%) female rats that had nursed their offspring and 3 of 830 (0.36%) virgins had palpable mammary tumors be-fore 6 mo of the age (1) . As in humans, spontaneous mammary tumors occur more commonly in female rats than in males. This sexual difference in the incidence of mammary tumors in rats of all ages might depend on their hormonal environment including sexual dimorphism of the rat mammary gland (11) . Based on our discussion, we believe that our case is the youngest rat known to have a mammary adenocarcinoma, and the present report provides additional evidence that rats as young as 10 wk have the potential of spontaneous mammary adenocarcinomas.
